Scm3 is essential to recruit the histone h3 variant cse4 to centromeres and to maintain a functional kinetochore.
The kinetochore is a complex multiprotein structure located at centromeres that is essential for proper chromosome segregation. Budding-yeast Cse4 is an essential evolutionarily conserved histone H3 variant recruited to the centromere by an unknown mechanism. We have identified Scm3, an inner kinetochore protein that immunopurifies with Cse4. Scm3 is essential for viability and localizes to all centromeres. Construction of a conditional SCM3 allele reveals that depletion results in metaphase arrest, with duplicated spindle poles, short spindles, and unequal DNA distribution. The metaphase arrest is mediated by the mitotic spindle checkpoint being dependent on Mad1 and the Aurora kinase B homolog Ipl1. Scm3 interacts with both Ndc10 and Cse4 and is essential to establish centromeric chromatin after DNA replication. In addition, Scm3 is required to maintain kinetochore function throughout the cell cycle. We propose a model in which Ndc10/Scm3 binds to centromeric DNA, which is in turn essential for targeting Cse4 to centromeres.